In this article, tracial numerical ranges associated with matrices in an indefinite inner product space are investigated. The boundary equations of these sets are obtained, and the case of the boundary being a polygon is studied. As an application, a numerical algorithm for plotting the tracial numerical range of an arbitrary complex matrix is presented. Our approach uses the elementary idea that the boundary may be traced by computing the supporting lines.
J -unitary matrices form a locally compact connected group denoted by U r,n−r and called the J -unitary group. In the case r = n, U n,0 = U n is the unitary group, which is a compact group. For C, A ∈ M n , the J -tracial numerical range of A is denoted and defined as
This set is a connected set in the Argand plane C and satisfies the symmetry property W J C (A) = W J A (C) (see [1, 7, 8] We recall that the spectrum of a J -Hermitian matrix is symmetric with respect to the real axis. In this note, to avoid trivial cases,we mainly consider J -Hermitian matrices with real spectra. In the sequel, the following notation will be used:
then W J C (A) is a closed convex set in C contained in a closed cone
This paper is organized as follows. The boundary equations of W J C (A) are deduced in Sect. 2. In Sect. 3, W J C (A) is studied for A a J -normal matrix. As a heuristic tool, it is convenient to have a code to produce the plot of W J C (A). In Sect. 4, an algorithm to plot W J C (A) is presented. Our approach uses the elementary idea that the boundary of W J C (A) may be traced by computing the supporting lines of W J C (A).
